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[OBJECT] 

A legible EL element which is easy to see even 
in a bright room by reducing the external light 
reflectivity of the back electrode of a EL 
element. 

[SUMMARY OF THE INVENTION] 

In the thin-film EL element which has an 
emitter-layer 3o which emits light by application 
of a current between a translucent electrodes 2 
and a back electrodes 4 which are opposite to 
each other, a back electrode 4 comprises a 
light- absorbing electrode layer 4a and a 
conductive-auxiliary-electrode-layer 4b. 
The Light- absorbing electrode layer 4a is 



01/05/31 



2/33 



(C) DERWENT 



JP8-8065-A 



DERWENT 
* 



THOMSON SCIENTIFIC 



disposed to the emitter-layer 3 side. 




[CLAIMS] 



[it &m 1 1 



[CLAIM 1] 

The thin-film EL element which is the thin-film 
EL element which has the emitter layer which 
emits light by application of a current between 
the translucent electrodes and the back 
electrodes which are opposite to each other, 
wherein this back electrode consists of a light- 
absorbing electrode layer and a conductive 
auxiliary electrode layer. The light- absorbing 
electrode layer is disposed at the emitter-layer 
side. 



[ft *i5 2 ] [CLAIM 2] 

^Rit^WMMi^M^it^JLl'i Tne thin-film EL element of Claim 1 in which a 

^Jl^lf#>£-atpfif^35l?£ic light " absorbin 9 electrode layer contains a 

©SUSE metallic oxide or a metal nitrogen compound. 



[fi*35 3 ] 



[CLAIM 3] 

The thin-film EL element of Claim 1 or 2 where 
the metal is doped at the surface-layer zone by 
the side of the emitter layer of a light- absorbing 
electrode layer. 



[ft^4] 



[CLAIM 4] 

foo One thin-film 



EL element of Claim 1-3 where 
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Z&3tBWz.* 9kyt&MME<Dit this back electrode has further the electronic 
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injection lower work-function layer of a low work 
function than the work function of a light- 
absorbing electrode layer at the emitter-layer 
side of a light- absorbing electrode layer. 



[ii#>s 5 ] 
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[CLAIM 5] 

One thin-film EL element of Claim 1-4 whose 
visible-light absorptivity of a light- absorbing 
electrode layer is at least 50%. ' 



/ 2 ©ItfT'fc 5 ft ^ 1 ~ 
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[CLAIM 6] 

One thin-film EL element of Claim 1-4 where an 
electronic injection low work-function layer is 
like a semi-transparent mirror. A conductive 
auxiliary electrode layer is like a mirror. The 
visible-light absorptivity of a light- absorbing 
electrode layer is a 90% or less. And the 
thickness of layer of a light- absorbing electrode 
layer is the integral multiple of 1/2 of the light- 
emission dominant wavelength of an emitter 
layer. 



E L^. 



[CLAIM 7] 

One thin-film EL element of Claim 1-6 where an 
emitter layer is an organic emitter layer which 
consists of an organic fluorescent substance. 
Also the positive hole pouring transportation 
layer is formed between the translucent 
electrode and the emitter layer. 



[CLAIM 8] 

One thin-film EL element of Claim 1-6 where an 
emitter layer is an inorganic emitter layer which 
consists of an inorganic semiconductor. 



[ft 3^19] 



[CLAIM 9] 

The thin-film EL element of Claim 1-6 where an 
emitter layer is an inorganic emitter layer which 
consists of an inorganic fluorescent material. 
The inorganic emitter layer is pinched to support 
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1 ~ 6 W.M<DWti£M E L Iff ^ by the insulating layer. 

immoWffltemm] [detailed description of invention] 



[0 0 0 1] 



[0001] 



[0 0 0 2] 



[INDUSTRIAL APPLICATION] 

This invention relates to the luminescent 
element (abbreviated as a EL element 
hereafter) using the electroluminescence 
phenomenon. 

Specifically, it relates to the thin-film EL element 
using the light-emitting-body thin film which 
consists of an organic or inorganic fluorescent 
material, etc., as an emitter layer. 

[0002] 
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[PRIOR ART] 

The conventional EL element can be divided 
into the distribution type, and a thin-film type 
from the point of the formation approach of an 
emitter layer. 

In the distributed EL element, the emitter 
layer is formed with the thing that dispersed 
inorganic fluorescent-material fine particle in the 
resin binder, by the coating method etc. 

On the other hand, in the thin-film EL 
element, the emitter layer was formed by the 
vapor deposition method, the sputtering 
method, etc. 

In these, the latter thin-film EL element is 
excellent in the threshold-value characteristic, 
and has the characteristic which is easy to 
process to the display of an X-Y matrix drive. 



[0003] 

Such a thin-film EL element can be divided into 
the AC drive type, and the DC drive type from 
the point of a drive current. 

However, both cases, fundamentally, have 
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the laminate structure where the organic or 
inorganic emitter layer was disposed between 
the translucent electrode (usually anode) and 
the back electrode (usually cathode). 

And, in an AC drive type EL element, the 
insulating layer is further disposed at both sides 
of an emitter layer. 



[0 0 0 4] 
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[0004] 

Among such thin-film 'EL elements, the DC drive 
type thin-film EL element attracts attention in 
that peripheral devices, such as a voltage- 
raising transformer, are unnecessary and a 
size-reduction of an element is possible as a 
whole. 

As the DC drive type thin-film EL element, the 
organic thin-film EL element which has the 
organic emitter layer which consists of an 
organic fluorescent substance etc., and the 
surface-emission type inorganic thin-film EL 
element which has the inorganic emitter layer 
which consists of an inorganic semiconductor 
are known. 



[0 0 0 5] 

. -f — 7s h-ry-a^y^ \±(T) C . . 
W. Tangbtio-CH^^ 

W 6 fc^H" h <D t & o TV ^5 0 

m) 2 , ^mm^tm 3 o &tfir 

ill (il^mi^l) 
3t£fM£ 2 £ MI^TteJi 3 o t 

1^2- 1 5 5 9 5 -^SU # 
M¥4 - 2 1 2 2 8 7 

#) 0 



[0005] 

Here, the organic thin-film EL element was 
developed by C.W.Tang et al. of an Eastman * 
Kodak company. 

The structure is shown in Figure 6. 
That is, as mentioned the above, it has the 
structure where the transparent substrate 1 , the 
translucent electrode (usually anode) 2, organic 
emitter-layer 3o, and the back electrode 
(usually cathode) 4 are laminated. Furthermore 
it has the structure where the positive hole 
pouring transportation layer 5 was formed 
between a translucent electrode 2 and organic 
emitter-layer 3o (Unexamined-Japanese-Patent 
2- 15595, Unexamined Japanese Patent 4- 
212287, etc.). 



[0 0 0 6] 
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Moreover, as the surface-emission type DC 
drive type inorganic thin-film EL element using 
the inorganic semiconductor as an emitter layer, 
for example, as shown in Figure 7, the thing 
where emitter-layer 3i is composed of (alpha)- 
p-type SiC layer 3a, (alpha)-i type SiC layer 3b, 
and (alpha)- n-type SiC layer 3c is known 
(Functional-material, February issue, p27 
(1988)). 

In this case, the positive hole pouring 
transportation layer is not formed. 



[0007] 

Incidentally, in the above-mentioned AC drive 
type thin-film EL element, including these DC 
drive type thin-film EL elements, a semi- 
transparent electrode which formed Au thinly, 
and the transparent electrodes such as the 
composite oxide (ITO) of In and Sn, are used as 
a translucent electrode 2 in general. 

On the other hand, as a back electrode 4, in 
order to raise the sticking property to the 
vapour-deposition film and the organic films of 
single-metal material, such as Ca, Mg, Al, and 
In, the codeposition film of such single-metal 
material and alloy material, such as Mg:Ag, 
Ag:Eu, Mg:Cu, Mg:ln, Mg:Sn, and AI:Li, is used. 

And, generally, the light which the emitter- 
layer emitted is taken out from the translucent- 
electrode side. 



[0 0 0 8] 
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[ m m *m * u «t 5 k -r 5 m [problem addressed] 

JHf] However, when arranging the conventional thin- 

L/^ Lfttf* £> ^tM<DM^ME f'' m EL e ' errierit two-dimensionally to make a 

Lm+Z 2&5^IB?«LT?^ display there was a problem that the external 

m light reflectivity of a back electrode 4 was high 

^ since the back electrode 4 of a thin-film EL 
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element is formed by the metallic material or the 
alloy material with a high reflectivity. 
For this reason, the contrast of the image in the 
display reduced and the image was hard to see 
in the bright room. 



[0 0 0 9] 
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,[0009] 

Moreover, taking out a light is also tried from a 
back-electrode (generally cathode) side. In this 
case, the thickness of the back electrode which 
consists of a metal or alloy material is set about 
10 nm thick. Making a back electrode semi- 
transparent is thus performed. 

In this case, the external light reflectivity of a 
back electrode becomes low. Arranging black 
sheet-like material, such as vapour-deposition 
thin film of a carbon and Buckminster fullerene 
on the back-electrode surface which is at the 
reverse side to an emitter layer, the contrast of 
the image can be made high when seeing from 
a translucent-electrode side. 



[0 0 10] 
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[0010] 

However, since a back electrode became thin, 
there was a problem that the electrical 
resistance increases and a back electrode 
tends to corrode. 

Moreover, when using the vapour-deposition 
thin film of a carbon or the Buckminster 
fullerene as black sheet-like material, there 
were problems that a picture quality reduces 
since these films tend to turn not black but 
brown, and that the membranous strength is 
also weak. 



[0011] 



[0011] 

This invention solves the subject of an above- 
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[0012] 



mentioned PRIOR ART and aims at providing a 
thin-film EL element where the external light 
reflectivity of the back electrode of a thin-film EL 
element is made to reduce, without increasing 
the electrical resistance of a back electrode. 
Also a high contrast image can be formed. 



[0012] 



[0013] 



So 



[SOLUTION OF THE INVENTION] 

This inventor found out that the above- 
mentioned objective can be realised by 
composing the back electrode of a thin-film EL 
element with the light- absorbing electrode layer 
which consists of the electroconductive material 
of absorptiometry property, and the conductive 
auxiliary electrode layer which supplements 
electroconductivity of the light- absorbing 
electrode layer. It was made to perfect this 
invention. 

[0013] 

That is, this invention provides the thin-film EL 
element where this back electrode consists of a 
light- absorbing electrode layer and a 
conductive auxiliary electrode layer in the thin- 
film EL element which has the emitter layer 
which emits light by application of a current 
between the translucent electrodes and the 
back electrodes which are opposite to each 
other. The light- absorbing electrode layer is 
disposed at the emitter-layer side. 



[0 0 14] 
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[0014] 

Hereafter, the thin-film EL element of this 
invention is demonstrated, referring to drawing. 

In addition, in a drawing, the identical symbol 
shows the same or equivalent component. 



[0 0 15] 



[0015] 

Figures 1, 



2, and 3 are a sectional drawing of 
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the DC drive type organic thin-film EL element 
which has the organic emitter layer which 
consists of an organic fluorescent substance. 

Figure 4 is a sectional drawing of the DC, 
drive type inorganic thin-film EL element which 
utilized the light-emitting-diode thin film as an 
inorganic emitter layer. 

And Figure 5 is a sectional drawing of the AC 
drive type inorganic thin-film EL element which 
has the inorganic emitter layer which consists of 
an inorganic fluorescent material. 



[0016] 
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[0016] 

First, it demonstrates from the organic thin-film 
EL element of Figure 1 . 

As shown in the same figure, this EL element 
has the structure where the transparent 
substrate 1, the translucent electrode (usually 
anode) 2, the positive hole pouring 
transportation layer 5, organic emitter-layer 3o, 
the back electrode (usually cathode) 4, the 
sealing layer 6, the attachment material layer 7, 
and the sealing plate 8 were arranged in order. 



[0 0 17] 
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[0017] 

In the organic thin-film EL element of this 
invention of Figure 1, a back electrode 4 
composes light- absorbing electrode layer 4a 
and conductive-auxiliary-electrode-layer 4b. 

The light- absorbing electrode layer 4a is 
disposed at an organic emitter-layer 3o side. 

It is characterized by the above-mentioned. 

The external light reflectivity of a back 
electrode 4 can be made to reduce by thus 
using light- absorbing electrode layer 4a for a 
part of back electrode 4. 



[0018] 



5 0 £eoT, ^^{C*3V^Tfi, 



[0018] 

Moreover, in order to form light- absorbing 
electrode layer 4a, the electrical conducting 
material of absorptiometry property is used. 

However, since such an electrical conducting 
material has inadequate electroconductivity, it 
needs to supplement the electroconductivity. 

Accordingly, in this invention, conductive- 
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auxiliary-electrode-layer 4b is formed on the 
sealing layer 6 side of light- absorbing electrode 
layer 4a. 

Thereby, the external light reflectivity of a 
back electrode 4 can be made to reduce, 
without increasing the electrical resistance of a 
back electrode 4. 



[0019] 
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[0019] 

Here, as material which comprises light- 
absorbing electrode layer 4a, black metaHic 
oxide or metal nitride having a higher or lower 
rate of metal than a stoichiometric composition 
are used alone or combination. 

For example, MgOI-x, In203-x, Ga01-x, 
Te02-x, Ta205-x, GaN1-x (x> 0), NiOI+x (x= 
about 0.2), the complex oxide of Fe and Mn etc. 
can be illustrated. 



[0 0 2 0] 
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[0020] 

In order to reduce the external light reflectivity of 
a back electrode 4 effectively, it is desirable to 
set the film thickness of light- absorbing 
electrode layer 4a so that optical absorption in 
the entire visible-ray zone (400 nm-800 nm) 
may become 50 % or more. It depends on the 
kind of material which comprises etc. But, it 
usually sets in thickness of about 30-300 nm. 

Thereby, the external light reflectivity at the 
time of measuring at the incident angle of 5 
degree can be made into a 50% or less. 



[0 0 2 1] 
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[0021] 

In addition, in the case of the aspect of Figure 1 , 
the light- absorbing electrode layer 4a can be 
formed by the well-known method by which the 
organic film which comprises organic emitter- 
layer 3o etc. does not receive a damage, for 
example, controlling conditions, such as an 
evaporation rate, a degree of vacuum, and gas 
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atmosphere in a CVD method. 



[0022] 

As conductive auxiliary electrode layer 4b, it is 
desirable to use that which laminated 
satisfactorily conductive metal, for example, 
metals, such as Mg, Al, In, Cu, Ag, Au, etc., in 
thick enough to supplement electroconductivity 
of light- absorbing electrode layer 4a, and 
usually 50-300 nm thick. 

These can be formed a film by well-known 
method, such as a vapor deposition method 
and a sputtering method. 

However, it is desirable not to use an alkali 
metal as a construction material of conductive 
auxiliary electrode layer 4b in order to protect 
corrosion. 



[0023] 

In addition, for enhancing the sticking property 
to organic emitter-layer 3o of light- absorbing 
electrode layer 4a of a back electrode 4, it is 
desirable to dope the metals, such as Ag, Cu, 
and Cr, by codeposition etc. in the surface-layer 
zone at the side of organic emitter-layer 3o of 
light- absorbing electrode layer. 4a, and 
preferably in a surface-layer zone to the depth 
of about 20 nm. 



[0024] 

Moreover, in order to raise the electronic 
injection efficiency to organic emitter-layer 3o, 
as shown in Figure 2, it is desirable to provide 
an electronic injection low work-function layer 
4c of monoatomic-layer - about 20 nm thick on 
light- absorbing electrode layer 4a at the side of 
organic emitter-layer 3o, and then to make the 
back electrode 4 into a 3-layer structure. 

As such electronic injection low work-function 
layer 4c, the electroconductivity is assured by 
conductive-auxiliary-electrode-layer 4b. 

Therefore electroconductivity conductive- 
auxiliary-electrode-layer 4b and about 
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equivalent is not needed. Material which has 
the resistance factor to about 
1 M(OMEGA)/(box-symbol) can be used. 

As such material, a compound or a metal with 
a work function of 4.0 or less, such as BaO, 
BaS, CaO, TiSi, WSi, TiN, ZrN, LaB6, ReTi 
alloy, Eu, Mg, Li, etc. or those complexs, or the 
alloy of those and the metal with a work function 
of 4.0eV or more, such as Al, Ag, Au, etc. can 
be used. 



[0025] 

It is desirable to set the thickness of electronic 
injection low work-function layer 4c, at several 
nanometers or less. It can be formed by the 
well-known method, for example, vacuum 
spraying method etc. 



[0026] 

In addition, in order to form a high contrast 
image, as mentioned the above, it is effective to 
reduce the external light reflectivity of a back 
electrode 4. 

However, it is also effective to make high the 
reflectivity in the back electrode 4 of the light, 
and especially light of a dominant wavelength 
which organic emitter-layer 3o emits. 
For that, electronic injection low work-function 
layer 4c is made into the shape of a semi- 
transparent mirror. Conductive-auxiliary- 
electrode-layer 4b is made into the shape of a 
mirror. The visible-light absorptivity of light- 
absorbing electrode layer 4a is made into 90% 
or less, and preferably 40-90%. 

And, it is desirable to set the optical thickness 
of light- absorbing electrode layer 4a at the 
integral multiple of the half of the dominant 
wavelength of the light which the organic 
emitter-layer 3o emits. 

Thus, among the lights which the emitter 
layer emitted, the phase of a light reflected on 
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the surface of electronic injection low work- 
function layer 4c and the phase of a light 
reflected on the surface of conductive auxiliary 
electrode layer 4b are made congruous. 

The optical intensity of a dominant 
wavelength can be strengthened. 

On the other hand, in the case of the light (for 
example, outside light) of the wavelength which 
differs from the light which organic emitter-layer 
3o emitted, a phase shifts. 

Accordingly, the reflectivity in the back 
electrode 4 of the light which organic emitter- 
layer 3o emitted by the interference effect of 
such a light can be improved relatively. On the 
other hand, the reflectivity of the other 
wavelength can be reduced relatively. 

[0027] 

Here, in order to make electronic injection low 
work-function layer 4c which consists of a metal 
etc. into the shape of a semi-transparent mirror, 
what is sufficient is just preferably, to form it with 
the thickness to 20 nm or less, more preferably 
about 10 nm. 

Moreover, in order to make conductive- 
auxiliary-electrode-layer 4b into the shape of a 
mirror, what is sufficient is just to form it 
preferably with the thickness to 40 nm or more, 
and more preferably about 100 nm. 



[0028] 

In addition, when enhancing the reflectivity in 
the back electrode 4 of the light which organic 
emitter-layer 3o emitted, using such an optical 
interference effect, a light- absorbing electrode 
layer 4a itself light absorption factor may be low. 

Accordingly, as light- absorbing electrode 
layer 4a, transparent electrically conductive film, 
such as ITO and ZnO:AI, can also be used in 
addition to the constitution material of the light- 
absorbing electrode layer mentioned above. 
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As for the constitution of the other invention 
except setting as the structure which mentioned 
the above the back electrode 4, in the thin-film 
EL element of this invention, it can set the 
similar constitution to the conventional EL 
element. 

It outlines about the other component below. 



[0030] 

As a transparent substrate 1, transparent 
insulating substrates, such as glass and a 
plastic film, can be used. 



[0031] 

In addition, a reflection-prevention process of 
the glass substrate of CRT tube or a liquid- 
crystal panel, for example, silica coating etc., is 
applied to outer-surface 1a of the transparent 
substrate 1 . Moreover, it is desirable to form the 
film which contains ZnO film and an organic 
ultraviolet absorber for degradation prevention. 



[0032] 

A translucent electrode 2 functions as an anode 
usually, can be formed from a transparent 
electroconductive material with surface- 
resistance 1-100(OMEGA)/(box-symbol) and a 
visible-ray transmittance of 80 % or more like 
the composite -oxide film which consists of 
single or some elements which were chosen out 
of ITO, ZnO:AI, or Ga, Ge, Zn, In and Sn. 

Moreover, a translucent electrode 2 can be 
formed from conductive polymers, such as gold, 
the thin film of platinum, and polyaniline, a 
polypyrrole, the poly thiophene, etc. 

A formation of a translucent electrode 2 can 
be formed a film by the well-known method 
depending on the electrode material to use. 

For example, thin films, such as ITO and 
gold, can be formed a film by the vacuum 
spraying method or the sputtering method. 

Moreover, in the case of a polymeric thin film, 
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it can form a film by the coating method. 
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[0033] 

Moreover, the work-function difference of a 
translucent electrode 2 and the positive hole 
pouring transportation layer 5 fs made small. In 
order to improve a positive-hole injection 
efficiency, platinum or a palladium may be 
laminated with the thickness of 5 nm or less on 
a translucent electrode 2. 

Moreover, when a translucent electrode 2 is 
comprised from ITO, the oxide transparent 
electroconductive material with a larger work 
function than it can also be laminated on a 
translucent electrode 2. 

[0034] 

A positive hole pouring transportation layer 5 is 
a layer for enhancing the positive-hole injection 
efficiency to organic emitter-layer 3o from a 
translucent electrode 2. 

It can form as a single layer or multilayered- 
structure body. 

As the material which can be used for a positive 
hole pouring transportation layer 5, amorphous 
silicon carbide, phthalocyanine, such as copper 
phthalocyanine, aromatic tertiary amines, such 
as N,N'- diphenyl- N,N'- bis- (3- methylphenyl)- 
1, 1-biphenyl- 4,4'- diamine (henceafter 
abbreviated as TPD), or the material mentioned 
as positive-hole transportation material in the 
Unexamined Japanese Patent 4- 327561, the 
Unexamined-Japanese-Patent 5- 271652, the 
Unexamined-Japanese-Patent 5- 311163, the 
Unexamined-Japanese-Patent 5- 310949, the 
Japanese-Patent-Application-No. 4-300885 
specification, the Japanese-Patent-Application- 
No. 5- 126717, etc. and polymer material shown 
in the following-formulae (1) - (5) can be 
illustrated. 
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ox 



s£ (1) {-*5V^T, nlitM In a formula(1), n is an integer showing a 

%itt>irmWcefo <9 . Xte^T polymerization degree. 

<D^Z (1 a) (lb) (lc) X is the positive-hole transport group shown 

XI4 (ld)Wi5 4]E?L in the following formulae (1 a), (1b),(1c) or (1d). 
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(2) i:i5V^, ntefi-£^.ln a formula(2), n is an integer showing a 
^t^tStT'fc 5 , Xfi5£ polymerization degree. 

( 1 ) * TO^iEJLIfciSttoK , * is f the s , im !!f P° sitive - hole trans P° rt 9 rou P 

_ , to the formula(1). 

[0 0 3 8] [0038] 

[ft; 4j [COMPOUND 4] 



01/05/31 



18/33 



(C) DERWENT 



DERWENT 

JF8-8065-A * 



THOMSON SCIENTIFIC 



(CH 2 -CH^ (3) 



CH 



CH 

I 

X 



5£ (3) KSJ^T. ntefi^^ In formula (3), n is an integer showing a 

Sifc^fc 9 . X H5£ polymerization degree. 
( 1 ) t mntelE?mm>\±<Dm X is the similar P° sitive " hoie transport group 

_ ^ - as a formula(1 ). 

[0 0 3 9] [0039] 

[it 5 ] [COMPOUND 5] 



-(cH-CH-©-N-O l -N-^- CH=CH 

CHg CHg 



S; (4) {-*5V^T. nte:Jrg\^ In formula (4), n is an integer showing a 

Sr^^-TS^-r t> , G 1 tt&L polymerization degree. 

T(n#f4 a ) (4b)im(4 G1 is the 9 roup containin 9 an aromatic 

h , ^iVv - tertiar v amine or snown in the followir, g 

c) WJ:5^S«»3* formulae (4a), (4b) (4c). 
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A formation of a positive hole pouring 
transportation layer 5 can be performed by 
method, such as a vacuum evaporation, 
vapour-deposition polymerisation, and an 
application, depending on the kind of material to 
use. 

In general, the thickness of layer of a positive 
hole pouring transportation layer 5 is set at 
thickness of 5-100 nm. 

[0041] 

Organic emitter-layer 3o can be formed from a 
well-known organic fluorescence material. 

As such an organic fluorescence material, for 
example, low molecular fluorescent materials, 
such as tris (8-quiholinol) aluminium (following 
Alq approximately) and polymeric fluorescent 
materials, such as a poly (para- phenylene 
vinylene) derivative, or the luminescent material 
mentioned as an organic fluorescent substance 
in the Unexamined-Japanese-Patent 5- 271652 
gazette (stage 8-25), the Unexamined- 
Japanese-Patent 5-311163 gazette (stages 35- 
39), the Japanese-Patent-Application-No. 4- 
300885 specification (stages 39-46), the 
Japanese-Patent-Application-No. 5- 126717 
specification (stages 52-57) etc. can be 
illustrated. 
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It is good to form an organic emitter-layer 3o as 
a single-layer structure or a multilayered 
structure which consists of one or more types of 
an above-mentioned organic fluorescent 
substance. 

The organic emitter-layer 3o can be formed 
by the well-known method, for example, vapor 
deposition method. 

In general, the film thickness may be about 
5-100 nm. 



tW\ 
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[0043] 

In addition, an electronic injection efficiency is 
enhanced between organic emitter-layer 3o and 
the back electrode 4. 

Or the layer (not shown) which prevents a 
positive hole from passing to a back electrode 4 
may be provided. 

Such a layer is generally called an electronic 
pouring transportation layer. It can form from 
the compound which has electron withdrawing 
groups, such as some trifluoromethyl groups or 
cyano group, like the compound shown by 
formula (5). 
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The sealing layer 6 is a layer for preventing 
degradation and the corrosion of organic 
emitter-layer 3o, the back electrode 4, etc. 

Such a sealing layer 6 can be formed from 
the inorganic compound having high gas and 
water vapour barrier property, for example, 
oxides, such as Si02, SiO, GeO and MgO, 
AI203, Ti02, GeO, ZnO and Te02, Sb203, 
SnO, and B203, fluorides, such as MgF2, LiF, 
BaF2, AIF3, FeF3, and CaF2, sulfide of ZnS, 
GeS, and SnS etc. etc. 
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[0045] 

It is good to form the sealing layer 6 as a 
single-layer structure or a multilayered structure 
where jt consists of one or more types of an 
above-mentioned inorganic compound. 

The sealing layer 6 can be formed by the 
well-known method, for example, vapor 
deposition method, the sputtering method, the 
ion-plating method, etc. 

There is especially no limitation in the 
thickness of layer. It can determine suitably 
depending on the need. 



[0046] 

Both the attachment material layer 7 and the 
sealing plate 8 are for preventing moisture from 
infiltrating and protecting a EL element from 
external force. 



[0047] 

As the attachment material layer 7, resin having 
a low hygroscopic property, for example, 
adhesive resin, such as a photo-curable 
adhesive and epoxy adhesive, a silicone-type 
adhesive, and a crosslinking ethylene- vinyl- 
acetate copolymer adhesive sheet, and the 
adhesive material, such as a low melting glass, 
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can be used. 

In this case, desiccants, such as a silica gel 
and a zeolite may be made to mix in the 
attachment material layer 7. 
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[0048] 

As a sealing plate 8, a pane of glass, a metal 
plate, a plastics plate, etc. can be used. 

In order to prevent moisture from penetrating 
to the inside of'an element, desiccant layers, 
such as a silica gel and a zeolite, may be 
formed on the inner face of the sealing plate 8. 

Moreover, the layer of the getter material 
which consists of an alkali metal, an alkaline 
earth metal, the rare earths, etc. for the anti- 
oxidation of a cathode may be formed. 



[0049] 

The organic thin-film EL element of Figure 1 or 
2 comprised as mentioned above connects a 
power supply 9, the translucent electrode 2 as 
an anode, and the back electrode 4 as a 
cathode with the lead wire 11 via the cathode 
takeoff 10. A DC voltage is applied. Light is 
emitted thereby. 



[0050] 

In addition, even when an ac voltage is applied, 
light is emitted while voltage of the electrode at 
the side of a positive hole pouring transportation 
layer 5 is applied positively. 

[0051] 

When a thin-shape display panel is comprised 
using the organic thin-film EL element of Figure 
2, what is sufficient is just to form an organic 
thin-film EL element two-dimensionally on the 
identical transparent substrate 1, as shown in 
Figure 3. 

By thus comprising, a character and an image 
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can be displayed with high contrast. 

In that case, it is desirable that the back black 
film 12 is provided to the inner surface or the 
outer surface of the sealing plate 8 to further 
prevent the outside light reflection. 
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[0052] 

Next, the surface-emission type inorganic thin- 
film EL element of the a DC drive which 
replacing the organic emitter layer of Figure 1 
with the inorganic semiconductor thin film as the 
inorganic emitter layer, is demonstrated. 

Figure 4 is a sectional drawing of such an 
inorganic thin-film EL element. 

This element uses an inorganic 
semiconductor thin film as an emitter layer. It 
has the similar constitution to Figure 1 except 
above. 

Thus, the external light reflectivity of a back 
electrode 4 is made to reduce by comprising a 
back electrode 4 like the case of Figure 1 . 

A high contrast image can be formed. 

Inorganic semiconductor thin-film (inorganic 
emitter layer) 3i which consists of (alpha)- p- 
type SiC layer 3a, (alpha)-i type SiC layer 3b, 
and (alpha)- n-type SiC layer 3c can be used for 
such a DC drive type inorganic thin-film EL 
element, for example. 

In this case, material demonstrated in Figure 
1 as light- absorbing electrode layer 4a can be 
used. For example, Mg:MgO and AI:AI203 can 
be used. 

Moreover, since the heat resistance of 
inorganic emitter-layer 3i is high, that which 
formed a film the black metallic carbonised 
material thin film by method, such as a sputter 
and electron-beam vapour deposition, by 
electroconductivity of TaC etc. can also be 
used. 

The material demonstrated in Figure 1 can be 
used also as conductive-auxiliary-electrode- 
layer 4b. For example, Al can be used. 
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[0053] 

In addition, as a back electrode 4 of the EL 
element of Figure 4, the back electrode 4 which 
has the electronic injection layer which is 
equivalent to electronic injection low work- 
function layer 4c which is shown in Figure 2, 
can also be provided. 

In this case, metal silicides, such as Al 
silicide, can be used as an electronic injection 
layer. 



[0054] 

Next, the AC drive type inorganic thin-film EL 
element which has the inorganic emitter layer 
which consists of an inorganic fluorescent 
material is demonstrated. 

Figure 5 is a sectional drawing of such a EL 
element. 

This element uses an inorganic emitter-layer 3i 
which consists of inorganic fluorescent 
materials, such as ZnS and CaS, as an emitter 
layer and pinches the inorganic emitter-layer 3i 
by the insulating layers 13, such as Si02 and 
Ta205. It has the similar constitution as Figure 
4 except above. 

Thus, the external light reflectivity of a back 
electrode 4 is made to reduce by comprising a 
back electrode 4 like the case of Figure 4. 

A high contrast image can be formed. 

In this case, In:ln203 or Cr:CrO can be used 
as light- absorbing electrode layer 4a. 

Moreover, since the heat resistance of 
inorganic emitter-layer 3i is high, that which 
formed a film the black metallic carbonised 
material thin film by method, such as a sputter 
and electron-beam vapour deposition, by 
electroconductivity of TaC etc. can also be 
used. 

Material demonstrated in Figure 1 can be 
used as conductive-auxiliary-electrode-layer 4b. 
For example, Al can be used. 
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[0055] 

The thin-film EL element of this invention is 
producible by selecting the suitable method 
from the well-known method, for example, 
vacuum spraying method, a sputtering method, 
an electron-beam vapor deposition method, etc. 
depending on film-forming material. / 



[0056] 



[EFFECT] 

The thin-film EL element of this invention 
comprises a back electrode from a light- 
absorbing electrode layer and a conductive 
auxiliary electrode layer. 

The absorptiometry property electrode is 
disposed at an emitter-layer side. 

Accordingly, the light outside incident is 
absorbed by the light- absorbing electrode layer 
inside an element from a translucent electrode. 

Therefore, the reflectivity of the outside light 
in a back electrode can be made to reduce. 

And, since a back electrode has an 
conductive auxiliary layer, it can keep a back- 
electrode itself electrical resistance at low 
value. 



[0 0 5 7] 



[0057] 



[MMW [Example] 

«BMliSELf^o^ Referring to the following Examples, the thin- 

% S^fS^iSXtir y fi'm EL element of this invention .s 
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j^Jl^t^m 0n P tne blue p, a te-glass substrate 1 with a 
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thickness of 1.1 mm, 120 nm ITO is formed a 
film by the sputtering method. The translucent 
electrode 2 as an anode was formed thereby. 
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[0059] 

Next, the glass substrate 1 on which this 
translucent electrode 2 was formed was 
washed in water. After that, it was washed with 
plasma. 

After that, a positive hole pouring transportation 
layer 5 is formed by depositing TPD by 65 nm 
thicknesses. 

Furthermore emitter-layer 3o was formed by 
depositing Alq by 65 nm thicknesses on it. 

[0060] 

In the case of Example 1, a Mg:Ag alloy 
(evaporation-rate ratio 10:1) is formed a film in 
about 9 nm thick by codeposition on this 
emitter-layer 3o. Electronic injection low work- 
function layer 4c was formed thereby. 

Next, in order to form light- absorbing 
electrode layer 4a on the electronic injection low 
work-function layer 4c, using In as an 
evaporating source, it forms a film at a velocity 
of about 5 nm /min in about oxygen atmosphere 
of 5*10-4 Torr. The electroconductive and black 
indium-oxide film was formed in about 135 nm" 
thick which is equivalent to the thickness of 1/2 
of the light-emission dominant wavelength of an 
emitter layer. 

Furthermore, MgAg alloy is deposited in 180 nm 
thick by 2*10 -5 Torr on it. A conductive 
auxiliary electrode layer 4b is formed. 

The back electrode 4 of three laminations as 
a cathode was formed thereby. 
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[0061] 

Next, MgO film of 300 nm thicknesses is formed 
on a back electrode 4 as a sealing layer 6 by 
depositing at a velocity of 30 nm /min in the 
oxygen atmosphere of 5*10-4 Torr, using Mg as 
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an evaporating source. 

Furthermore, the pane of glass was attached 
as a sealing plate 8 by the ultraviolet-rays cured 
resin used as the attachment material layer 7. 

This obtained the thin-film EL element 
(Example 1) of Figure 2. 



[0062] 

On the other hand, MgAg alloy single layer of 
about 200 nm thicknesses is used as a back 
electrode. The thin-film EL element of 
Comparative Example 1 was obtained like 
Example 1 except above. 
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[0063] 

The obtained element of Example 1 emits the 
yellowish-green colour light at the brightness of 
5208 cd/m2 by 16V DC-voltage application. 

The current density at that time was 
266mA/cm2. 



[0 0 6 4] 

^nm±<DtwtBM&&. a i 

iffi^£l0 0%£U 5^<D 
Att^MUV- 1 6 0ft% 

^12 o /o(4 2 0nm)J7% 
(E L t° — ^^ft© 5 2 0 n 
m), 2 6 % (6 2 0 nm) 
5 fit ^r^b/to 

[0 0 6 5] 
[0 0 6 6] 



[0064] 

Moreover, the external light reflectivity on the 
back electrode of the EL element of Example 1 
was measured at the incident angle of 5 degree, 
setting Al surface mirror into 100%, using 
Shimazdu UV-160 spectrophotometer. The 
value of 12% (420 nm), 37% (520 nm of the EL 
peak wavelength), and 26% (620 nm) was 
shown. 



[0065] 

On the other hand, it measured also about the 
external light reflectivity on the back electrode 
of the EL element of Comparative Example 1 
like Example 1. The reflectivity which is triple 
the Example was shown. 
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[EFFECT OF THE INVENTION] 

According to the thin-film EL element of this 
invention, the external light reflectivity in a back 
electrode can be made to reduce. It makes the 
EL element which is easy to see light-emission 
display even in the bright room. 

[BRIEF EXPLANATION OF DRAWINGS] 



[01] 



[FIGURE 1] 

It is the sectional drawing of the thin-film EL 
element of this invention which uses an organic 
emitter layer. 
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[FIGURE 2] 

It is the sectional drawing of the thin-film EL 
element of this invention which uses an organic 
emitter layer. 

[FIGURE 3] 

It is the sectional drawing of the thin-shape 
display using the thin-film EL element of this 
invention. 



[FIGURE 4] 

It -is the sectional drawing of the DC drive type 
inorganic thin-film EL element of this invention 
which uses an inorganic semiconductor thin film 
as an emitter layer. 



[FIGURE 5] 

It is the sectional drawing of the AC drive type 
inorganic thin-film EL element of this invention 
which uses an inorganic fluorescent material as 
an emitter layer. 

[FIGURE 6] 

It is the sectional drawing of the conventional 
thin-film EL element which uses an organic 
emitter layer. 
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[07] [FIGURE 7] 

M^^^^^^^iPjf^^^^jg It is the sectional drawing of the conventional 
i^-f &%£3k(D4&MWB:ME L ' n o r g anic thin-film EL element which has the 

emitter layer which consists of an inorganic 
semiconductor thin film. 
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[EXPLANATION OF DRAWING] 

1 Transparent Substrate 

2 Translucent Electrode 

3 Emitter Layer 

30 , Organic emitter layer 

31 Inorganic emitter layer 

4 Back Electrode 

4a Light- absorbing electrode layer 

4b Conductive auxiliary electrode layer 

4c Electronic injection low work-function 

layer 
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[HI 3] [FIGURE 3] 




[g|4] [FIGURE 4] 
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[HI 6] [FIGURE 6] 
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[FIGURE 7] 
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